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NAPEN-D

e

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621 7 MAY 1979

D ear Governor Byrne:

Inclosed is the Phase I Inspection Report for Mill Dam in

Burlington County, New Jersey which has been prepared under authorization of
the Dam Inspection Act, Public Law 92-367. A brief assessment of

the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
( operational performance, Mill Dam, a high hazard potential structure,
; 18 judged to be in fair overall condition. The dam's spillway is
considered inadequate since 21 percent of the Spillway Design Flood -
SDF - would overtop the dam. (The SDF, in this instance, is one half
of the Probable Maximum Flood). The decision to consider the spillway
"{nadequate" instead of ''seriously inadequate' is based on the fact
5 that failure from overtopping would not significantly increase the
I z hazard to loss of life downstream from the dam from that which would
1 o exist just before overtopping failure. To insure adequacy of the
structure, the following actions, as a minimum, are recommended:

&

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to imsure the
adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980. In the interim, a detailed emergency opera-
tion plan and warning system should be promptly developed. Also, during
periods of unusually heavy precipitation, around-the-clock surveillance

. should be provided.

b. The following remedial actions should be completed within six
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NAPEN-D
Honorable Brendan T. Byrne

months from the date of approval of this report:

(1) All trees and brush on the earthfill portions of the dam should
be removed with minimal disturbance of the dam surface.

(2) The concrete spillway facilities at the Mill Dam Spillway, the
abandoned power house and the Mill Race Spillway should be thoroughly
inspected. Concrete surfaces should be sandblasted and coated with an
epoxy sealant after all cracks are pressure grouted.

(3) The steel sheet piling installed on the downstream side of the
dam should be cleaned of rust and remaining bituminous paint where possible
and coated with a suitable durable sealant down to the mud line.

(4) The eroded area at the downstream end of the steel sheet pile

wall on the east side of the downstream channel should be filled and
stabilized.

(5) Debris accumulated in the spillway area and beneath the gates
should be removed. Inoperable gates should be repaired.

(6) Initiate a program to monitor possible seepage and subsidence.

(7) Perform a topographic survey to establish present conditions
for reference in future inspections.

(8) Initiate a formal program of annual inspections using standard-
ized check-1ist forms.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New L
Jersey Department of Environmental Protection, the designated State g
Office contact for this program. Within five days of the date of this

. letter, a copy will also be sent to Congressman Edwin B. Forsythe of

the Sixth District. Under the provision of the Freedom of
Information Act, the inspection report will be subject to release

:y this office, upon request, five days after the date of this
etter.

ACCESSION for
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MAPEN-D
Honorable Brendan T. Byrne

Additionsl copies of this report mey be obtained from the Natiomal
Technical Information Services (NTIS), Sprimgfield, Virgiaia 22161

at a reasomable cost. Please sllow four to six weeks from the date of
this letter for NTIS to have copies of the report availsble.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We seccordingly
request that we be advised of proposed actions taken by the State to
implemeat ocur recommendations.

Sincerely,
1 Incl \_" s c.
As stated Colomel, Corps of Engineers

District Engineer

Copies furuished:

Pirk C. Nofman, P.E., Deputy Director
Division of Water Rescurces

N. J. Dept. of Bavirommentsl Protectioa
P. 0. Box CNO29

Treaton, WJ 08625

Joha O'Dowd, Acting Chief

Buresn of Flood Plaia Memagement
Divisioan of Water Resouwrces

N. J. Dept. of Buavireamental Pretection
P. 0. Bex CHO29

. Tremton, RJ 00625




CORPS OF FNGINEFRS ASSESSMENT OF GENFRAL CONDITIONS

This dam was inspected on 18 December 1978 by Storch Fngineers

under contract to the State of New .Jersey. The State,

under agreement with the I, S. Army Fngineer District, Philadelphia,

had this inspection performed in accordance with the National Dam Inspection
Act, Public lLaw 92-1367.

M{i1l1l Pam, a high hazard potential structure, 18 judged to be in fair over-
all condition. The dam's spillway is considered inadequate since 21
percent of the Spillway Design Flood - SDF - would overtop the dam. (The
SDF, in this instance, is one half of the Probable Maximum Flood). The
decision to consider the spillway '"inadequate' instead of ''seriously
inadequate' 1s based on the fact that failure from overtopping would not
significantly increase the hazard to loss of 1ife downstream from the dam
from that which would exist just before overtonping failure. To insure
adequacy of the structure, the following actions, as a minimum, are
recommended :

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure the
adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980. In the interim, a detailed emergency opera-
tion plan and warning system should be promptly developed. Also, during
periods of unusually heavy precipitation, around-the-clock surveillance
should be provided.

b. The following remedial actions should be completed within six
months from the date of approval of this report:

(1) All trees and brush on the earthfill portions of the dam should
be removed with minimal disturbance of the dam surface.

(2) The concrete spillway facilities at the Mill NDam Spillway, the
abandoned power house and the Mill Race Spillway should be thoroughly
inspected. Concrete surfaces should be sandblasted and coated with an
epoxy sealant after all cracks are pressure grouted.

(3) The steel sheet piling installed on the downstream side of the
dam should be cleaned of rust and remaining bituminous paint where possible
and coated with a suitable durable sealant down to the mud line.




(4) The eroded area at the downstream end of the steel sheet pile
wall on the east side of the downstream channel should be filled and
stabilized.

(5) Debris accumulated in the spillway area and beneath the gates
should be removed. TInoperable gates should be repaired.

(6) Initiate a program to monitor possible seepage and subsidence.

(7) Perform a topographic survey to establish present conditions
for reference in future inspections.

(8) 1Initiate a formal program of annual inspections using standard-
1zed check-1ist forms.

APPROVED: Cred

([ AAMES G. TON /
Colonel, Corps of Engineers
Nistrict Fngineer

DATE: 7//713/ Y. 27




{’ \ PHASE I REPORT
1 i NATIONAL DAM SAFETY PROGRAM ]
Name of Dam: - Mi11 Dam, NJ00540 ‘ 1
State Located: - New Jersey
County Located: Burlington :
Drainage Basin: Delaware River
Stream: North Branch Rancocas Creek

Date of Inspection: December 18, 1978

Assessment of General Condition of Dam

Mill Dam is in fair overall condition, and outwardly structurally

stable. The hydraulic capacity of the spillways is. inadequate. The SDF
(Spillway Design Flood) for Mill Dam is 1/2 PMF (Probable Maximum Flood).
The spillways at Mill Dam are capable of passing about 10 percent of the
PMF (20 percent of the SDF).

The following remedial measures should be implemented by the owner in ]
the near future.

1) A1l trees and brush on the earthfill portions of the dam
should be removed with minimal disturbance of the dam surface. °

: 2) The concrete spillway facilities at the Mill Dam Spiliway, the
abandoned power house and the Mi11 Race Spillway should be
thoroughly inspected. Concrete surfaces should be sandblasted
and coated with an epoxy sealant after all cracks are pressure
grouted.

3) The steel sheet piling installed on the downstream side of the
dam should be cleaned of rust and remaining bituminous paint {
and coated with a suitable durable sealant down to the mud
line. '




4) The eroded area at the downstream end of the steel sheet pile
wall on the east side of the downstream channel should be
filled and stabilized.

5) Debris accumulated in the spillway area and beneath the gates
should be removed. Inoperable gates should be repaired.

The owner of the dam should initiate a formal program of annual in-
spection and maintenance with special attention given to the operational
adequacy of the timber slide gates in the near future. The inspections
should be performed by a qualified professional engineer and the obser-
vations and measurements should be recorded on standardized check-list
forms. Inspection check-lists and complete records of maintenance
should be included in a permanent file, available for public inspection.
Repairs should be performed annually: remove brush and trees from the
dam and clear debris from the spillway openings. The impoundment should
be drawn down completely at least once every five years for the purpose
of removing sediment at the spillway and to permit complete inspection
and repair of the dam and appurtenances.

A qualified professional engineer should be engaged soon to perform a
more sophisticated hydrologic and hydraulic analysis of tie watershed,
spillways and the downstream channel, and to design modifications to the

dam and spillways so that a storm equivalent to the SDF can be accommodated.

A comprehensive topographic survey of the dam and appurtenances should
be performed in the near future by a licensed land surveyor or qualified
professional engineer soon to establish the present conditions at the
dam. This survey should be included in the owner's permanent file for
the dam.

ii




Quarterly inspections should be initiated soon to observe and monitor
possible seepage and subsidence along the dam, especially in the area of
the dam west of the power house where the pervious riprap core was

 phed)hitt

Richard J. McDermott, P.E.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.

Copies of these guidelines may be obtained from the Office of Chief
of Engineers, Washington, D.C. 30214. The purpose of a Phase I

Investigation is to identify expeditiously those dams which may

pose hazards to human life or property. The assessment of the

general condition of the dam is based upon available data and

visual inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for

such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions

at the time of inspection along with data available to the inspection
team. It is important to note that the condition of dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume

that the present condition of the dam will continue to represent

the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that the

unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff),

or fractions thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the need for
more detailed 'hydrologic and hydraulic studies, considering the

size of the dam, its general condition and the downstream damage
potential. '

vii




PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

MILL DAM I.D. NJOO540

SECTION 1: PROJECT INFORMATION

1.1 General

SN

Authority

Public Law 92-367, August 8, 1972 authorized the Secretary
of the Army, through the Corps of Engineers, to initiate
a National Program of Dam Inspection throughout the
United States. The Division of Water Resources of the
New Jersey Department of Environmental Protection (NJDEP)
in cooperation with the Philadelphia District of the
Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the State of
New Jérsay. Storch Engineers has been retained by the
NJDEP to inspect and report on a selected group of these
dams. The NJDEP is under agreement with the Philadelphia
District of the Corps of Endineers.

Purpose of Inspection

Mill Dam waslinspected on December 8, 1978 to generally
assess the structural integrity and operational adequacy

of the dam and appurtenances.
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1.2 Description of Project

a.

Description of Dam and Appurtenances

The facilities at Mi1l Dam consist of a reinforced concrete
gated spillway structure (Mi1l Dam Spillway) and an abandoned
power house connected by an intervening earth area which
extend east/west. ‘A by-pass channel known as Mill Race
continues to the west from the abandoned power house to a
concrete spillway structure (Mill Race Spillway).

Discharge from the Mi1l Dam Spillway and from the Power House
Spillway flows directly into the North Branch of Rancocas
Creek. The Mill Race flow enters the North Branch of Rancocas
Creek about 4000 feet downstream from the dam.

The earth portions of the dam are located between the Mill Dam
Spillway and the power house and also extend east of the Mill
Dam Spillway and west of the power house. The portion between
the Mil11 Dam Spillway and the power house is flat at about
elevation 10.6 feet (MSL) and is approximately 80 feet long
and 55 feet wide. The upstream face of this area consists of
an unprotected earth slope. ., The downstream side is bulkheaded
for about half its length with steel sheet piling topped with
a masonry wall and the remainder with timber sheet piling.

The earth area west of the power house is approximately 60
feet long with a crest 30 feet wide at elevation 10.6. The
upstream side of the earth area along Mill Race is faced with

Agrouted riprap. The downstream side is bulkheaded with steel

sheet piling topped with a masonry wall.




Reportedly, this area was breached in 1972 and as part of the
repair work a pervious rock core was incorporated into the
embankment. There was no downstream flooding damage attri-
butable to the breaching of Mill Dam. However, flooding of
residential and commercial structures in the downstream area
occurred as a result of the combination of storm runoff and
tidal stage. : ?

The portion of the dam east of the Mi1l Dah Spillway extends
about 15 feet to the upstream creek bank. The upstream creek
bank is stabilized with a steel sheet pile bulkhead. The 15
feet of bank between the bulkhead and the east side of Mill
Dam Spillway is unprotected. Downstream from the Mill Dam
Spillway the east channel bank is retained by a steel sheet
pile bulkhead topped by a masonry wall.

The Mill Dam Spillway consists of a concrete foundation slab
about 55 feet long with concrete training walls on the east
and west. The area between the training walls is divided into
seven sections by concrete piers connected on top by a con-
tinuous concrete deck beam. Each opening is approximately
7.25 feet wide and 15.4 feet high.

The seven openings are controlled with manually operated
timber slide gates with timber 1ifting stems. The top of the
gates forms a sharp-crested weir at about elevation 3.8 which
naturally controls the impoundment water level by overflow.
The top of the gates are 6.8 feet below the crest of the dam.
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The abandoned power house west of the Mill Dam Spillway has
three gated openings about 7.2 feet wide set between concrete
piers and end training walls. This facility was once used to
generate electrical power on a limited scale. These gates are
presently inoperable and serve as an additional overflow
spillway with its crest elevation 6.4.

Mill Race consists of a narrow by-pass channel, extending west
from the abandoned power house. Discharge through this channel
is controlled by a spillway with a total weir length of 20
feet consisting of two uncontrolled concrete weirs, 7 feet
wide, flanking a timber slide gate 6 feet wide. The crests of
the concrete weirs are at elevation 5.9 about 4.7 feet below
the dam crest. The slide gate also serves as an overflow weir
with its crest at elevation 5.6 about 5.0 feet below the dam
crest.

The slide gate in the Mill Race Spillway serves as the outlet
works for the impoundment.

Location

Mi1l Dam impounds a portion of the North Branch of Rancocas
Creek and is located in the southeast section of Mount Holly
Township, Burlington County, New Jersey.

Discharge from the Mill Dam Spillway and the abandoned power
house spiI]way at Mil1l Dam and from Mill Race enters the North
Branch of Rancocas Creek which flows into the Delaware River.
The creek downstream from Mill Dam is tidally influenced.
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c. Size and Hazard Classification

Size and Hazard Classification criteria presented in "Recom-
mended Guidelines for Safety Inspection of Dams", published by
the U.S. Army Corps of Engineers are as follows:

Category
Small

Intermediate
Large

SIZE CLASSIFICATION

Impoundment
Storage (Ac-ft).

Height (Ft)

<1000 and >50

<40 and 225

>1000 and <50,000 >>40 and <100

>50,000 |

>100

HAZARD POTENTIAL CLASSIFICATION

Category

Low

Significant

High

Loss of Life
(Extent of Development)
None expected (no per-
manent structures for

human habitation)

Few (No urban develop-
ments and no more than
a small number of
inhabitable structures)
More than few

Economic Loss

(Extent of Development)

Minimal (Undeveloped

to occasiona! structures
or agriculture)
Appreciable (Notable
agriculture, industry
or structures)

Excessive (Extensive

comnunity, industry
or agriculture)

/}//}
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The characteristics of Mill Dam are:

Storage = 927 acre-feet (at top of dam)

Height

14.6 feet

Potential Loss of Life: Approximately 15 residential and
commercial structures in
the downstream SDF flood plain.

Potential Economic Loss: Flooding of residential and
commercial development.
Three road bridges
downstream at 1500, 4000
and 4400 feet from the dam.
One pedestrian bridge about
500 feet downstream.

Therefore, Mill Dam is classified as "Small" size with
"High" hazard potential.

Ownership

Mi1l Dam and appurtenances are owned by Mount Holly
Township.

Purpose of the Dam

Mi11 Dam was originally constructed to impound a water
supply source and was later used for electrical power
generation. Presently the dam impounds a recreational
pond with park area and residential development along its
shoreline.

posere
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Design and Construction History

Information pertaining to the design and construction of the
facilities at Mill Dam, Mill Race and the abandoned power
house is not available.

The dam was reportedly constructed in 1845 to impound a water
supply source for Mount Holly Township. In 1973 repairs were
performed in the area west of the abandoned power house after
the dam was breached in 1972. The repair work consisted:
filling the breached area; constructing a pervious riprap
core; installing steel sheet piling at the toe of the masonry
wall along the downstream side of the dam; pointing the
existing masonry wall; filling the intervening area between

the masonry wall and the sheet piling with concrete; installing

steel sheet piling returns from the ends of the masonry walls

and replacing timber piles, wales and hardware (including tie

rod from turn buckle) between the end of the masonry wall and
the power house.

There was no downstream flooding damage attributal to the
breaching of Mill Dam. However, flooding of residential and
comﬁércia] structures in the downstream area did occur as a
result of the combination of storm runoff and tidal stage.

Normal Operational Procedure

Theé gate facilities at Mill Dam and Mill Race are operated by
public works personnel of Mount Holly Township. There is no
formal operational procedure for the use of these facilities.
The ga..~ in the Mill Dam Spillway are opened during intense
storms so as to relieve upstream flooding and prevent over-
topping dam.

S S
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1.3 Pertinent Data

a‘

Drainage Area - 144 square miles
Discharge at Damsite

Maximum known flood at damsite

Outlet works at pool elevation
(Gate at Mill Race Spillway)

Diversion tunnel low pool outlet
at pool elevation

Diversion tunnel outlet at
normal pool elevation

Gated spillway capacity at normal
pool elevation

Gated spillway capacity at top
of dam (Mi1l1 Dam Spillway)

Gated Spillway capacity at top
of dam (Power House)

Gated spillway capacity at top
of dam (Mi11 Race Spillway)

Ungéted spillway capacity at top
of dam (Mill Race Spillway)

Total spillway capacity at top

of dam

Dam breached 1972

78 c.f.s.

N.A.

N.A.

14 c.f.s. (Estimated)

1684 c.f.s.

270 c.f.s.

148 c.f.s.

564 c.f.s.

2666 c.f.s.




I 9w yeoeme

)

Elevation (NGVD)

Top of Dam

Maximum pool-design surcharge
Full flood control pool
Recreation pool

Spillway crest

Upstream portal invert diversion
tunnel

Downstream bed at centerline of Mill
Dam Spillway

Maximum tailwater

Reservoir

Length of pool at top of dam
Length of recreation poo!

Length of flood control pool

Storage (Acre-feet)

Recreation pool
Flood control pool
Design surcharge

Top of dam

10.6

12.9

N.A.

4.0

3.8 (Mill Dam Spi’lway)
6.4 (Power House Spillway)
5.6 (Mi11 Race Spillway)

N.A.

-4.0
12.9(Estimated)

3500 feet (Estimated)
3000 feet
N.A.

102 acre-feet
N.A.

851 acre-feet
566 acre-feet
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Reservoir Surface (Acres)

Top of dam
Maximum pool

Flood control pool
Recreation pool

Spillway crest

Dam

Type

Length

Height

Side slopes ~ Upstream

Downstream

Zoning

Impervious core
Cutoff

Grout curtain

10

131 acres (estimated)
165 acres (estimated)
N.A.

37 acres

37 acres

Earthfill

240 feet

14.6 feet

1 horiz. to 1 vert.
Vertical Retaining
Walls

Pervious riprap core
west of power house.
Unknown in remaining
areas.

Unknown

Unknown

Unknown

. e Sa - h s ol




Diversion and Regulating Tunnel

Mill Dam Spillway

Type
Length of weir
Crest elevation

Gates

Upstream channel

Downstream channel

Mi11 Race Spillway

Type

Length of weir

Crest elevation

Gate
Upstream Channel

Downstream Channel

n
/Y

N.A.

Timber-Slide Gates
50.8 feet
93.8

Manual Timber Slide

Gates (7 gates)
7.25"' wide
by 7.8' high

North Branch Roncocas

Creek

North Branch Roncoas

Creek

Concrete Weirs and
Timber Slide Gate
20 feet

95.9 feet(Conc. Weir)
95.6 feet(Timber Slide Gate)

Timber Slide Gate
Mi1l Race
Mil11 Race

P
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Regulating Outlets

12
/7

Manual Timber Slide
Gate




SECTION 2: ENGINEERING DATA

2.1 Design

2.2

There is no engineering data available for the dam, nor any of
the spillway structures (Mill Dam Spillway, Mill Race Spillway,
and the abandoned power house).

One construction drawing was obtained from Mount Holly Township
for improvements made to the retaining wall structures immediately
downstream from Mill Dam Spillway and the abandoned power

house. This drawing dated May 1973 titled "Repairs to Mill

Dam Walls", was prepared by Richard A. Alaimo Associates, 200

High Street, Mount Holly, New Jersey. Calculations are not
available for these repairs.

Construction

There are no records available for the construction or repair
of the dam and appurtenances.

2.3 Operation

No formal records of the operation of the dam have been kept
by the owner. The water level in the impoundment is lowered
periodically to clean the spillways and remove sediment.
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The impoundment water level is monitored during intense storms by
municipal officials and employees and the gates are opened to
increase discharge.

2.4 Evaluation

a.

Availability

Engineering data for the original dam and appurtenances are
not available. One construction drawing was obtained for the
repair of the downstream retaining walls from Mount Holly
Township. : 3

Adequacy

Essentially no engineering data is available for Mill Dam.
The construction drawing obtained from Mount Holly Township
pertains solely to repair of the walls along the downstream
side of the dam and is not of significant assistance in
performing a Phase I assessment for the dam.

Validity

No data were available for the original dam construction. The
drawing for the repair work performed on the walls along the
downstream side of the dam is generally accurate with respect
to the as-built conditions at the site.

14
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

Mill Dam was inspected on December 18, 1978, by members
of tnhe staff of Storch Engineers. A copy of the visual
inspection check 1ist is contained in Appendix 1. The
following procedures were employed for inspection:

1. The dam, appurtenant structures and adjacent
areas were examined.

2. The dam and accessible appurtenant structures
were measured and key elevations were determined
by hand level.

3. The dam, appurtenant structures and adjacent
areas were photographed. i

Information presented in the following portions of this

Section consists of observations made during the field
inspection.

15




Dam

The earthfill areas of Mill Dam have an irregular horizontal
alignment, however the alignment was in conformance with the
construction drawing prepared for the'repair of the downstream
retaining walls. The earthfill surfaces in these areas were
level with thick grass cover and some trees. There were no
lgcalized depressions or visible signs of distress.

The retaining structures on the downstream side of the dam
were generally plumb with no signs of distress. Most of the
bituminuous paint on the steel sheet piling had peeled off and
the exposed steel surfaces were coated with rust. It is
apparent that as constructed the dam would exhibit considerable
resistance to breaching. The land areas extending east and
west from the dam are generally flat and at the same elevation
as the top of the dam (elevation 10.6). It is estimated that
the total overtopping length of the dam would be about 1000
feet at elevation 10.6. Overtopping discharge in the areas
adjacent to the dam would flow over expansive gently sloped
park land (Mi11 Dam Park and Iron Works Park) and eventually
rejoin the creek downstream of the dam. 4

Minor erosion was observed along the east side of the down-
stream channel, adjacent to the downstream return at the end
of the steel sheet pile wall. Apparently surface runoff from

the adjacent area drains at this location

The embankment between the Mil1l Dam Spillway and the abandoned

16




power house consisted of a natural earthslope at about 1.5 hori-
zontal to 1 vertical. This area was in good condition with no

erosion or animal burrows. The upstream embankment west of the
power house has been faced with grouted riprap and is in good .
condition. ;

Surface soils in the vicinity of Mi1l Dam generally consist of silt

and sand with some clay and significant organic matter on the

surface. Underlying strata consist of silty and clayey sand inter- ’
bedded with sandy clay; and sand, silty sand and sandy silt with

some gravel. The underlying strata are known as Mount Laurel and

Wenonah Sands, and were deposited during the Cretaceous Period.

Bedrock is more than 100 feet below the surface.

Appurtenant Structures
Mi1l Dam Spillway

Mi11 Dam Spillway was generally structurally sound with no no
ticeable differential movement. Numerous areas were observed where
concrete aggregate are exposed on the vertical faces of the piers
and the training walls. Reinforcing steel was exposed at the
downstream heels of several concrete piers. Spalling has occurred
at construction joints on the downstream face of the piers. The
upper surface of the continuous concrete deck beam spanning the
piers was spalled, however the reinforcing steel was not exposed.
The edges on the underside of the deck beam were cracked away at

_ the apex of arches at several of the openings.
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The timber slide gates were generally in poor condition. The
majority of the gates were either inoperable or very difficult to
raise. The second and third gates from the east side of the
spillway were open at the time of the inspection.

Abandoned Power House

The spillway facilities at the abandoned power house were generally
in poor condition, but appeared to be outwardly structurally sound.
Concrete surfaces were typified by exposed agéregate. The timber
slide gates were inoperable and closed at the time of inspection.

Mill Race Spillway

Spillway facilities on Mill Race were in fair condition. Concrete
surfaces exposed to flowing water exhibited exposed aggregate. The
timber slide gate at the center of the spillway is reportedly
operable, but was closed at the time of inspection.

Reservoir Area
Mi1l Dam impounds a portion of the North Branch of Rancocas Creek
extending east from Mount Holly Township. The impoundment is

approximately 3000 feet long and averages about 200 feet in width.

The immediate shoreline along the impoundment consists of municipal
parks and residential development.

18
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The area surrounding the impoundment slopes up at about 3 hori-
zontal to 1 vertical and steeper to a broad gently sloping flood
plain.

The Mill Race area of the impoundment consists of a narrow by-pass
channel that leads west from the abandoned power house. The channel
banks slope up at 3 horizontal to 1 vertical and steeper along most

of its length. There was no noticeable sedimentation of the channel.

Downstream Channel

The downstream channel from Mill Dam consists of the natural channel
of the North Branch of Rancocas Creek. This portion of the creek
is tidally influenced and is subject to flooding during intense
storms as a result of combined storm runoff and tidal stage.

The downstream channel has steep banks that rise about 2 feet above
the observed water level to a broad flat flood plain, consisting of
Mill Dam Park to the West and Iron Works Park to the east. Down-
stream from the parks for a distance of about 1.5 miles the flood
plain is developed with commercial and residential structures.
There are three road bridges over the downstream channel located at
about 1500, 4000 and 4500 feet from the dam. There is one pedes-
trian bridge over the channel located about 500 feet from the dam.

Mill Race extends west as a narrow channel from the Mill Race

Spillway. Discharge from Mill Race joins the North Branch of
Rancocas Creek about 4000 feet downstream from the dam.

19
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4.1

4.2

SECTION 4: OPERATIONAL PROCEDURES
Procedures

The water level in the Mil1l Dam impoundment is normally naturally
controlled by overflow through the Mil11 Dam Spillway. During
periods of intense rainfall discharge also occurs at the Power
House Spillway and Mill Race Spillway. Intense storm flows are
reportedly passed by opening slide gates at Mill Dam Spillway and
Mill Race Spillway and evacuating the low lying downstream areas.
Operation of the gates is performed by the Mount Holly Township
Road Department under the direction of the Mount Holly Civil
Defense Coordinator.

Maintenance of the Dam

There are no regular maintenance or inspection procedures for Mill -
Dam and appurtenances. Maintenance is performed "as-needed" by
Mount Holly Township. The impoundment is drawn down periodically
to permit removal of sediment in the upstream area, and inspection
and maintenance of the dam and appurtenances.

There has been no maintenance documentation for the dam. The most
recent maintenance and repair -work at the dam was performed in 1973
after the earthfill area west of the abandoned power house was
breached in 1972. Repair work consisted of repairing retaining

walls along the downstream channel in the area of Mill Dam Spillway
and filling the breached area west of the abandoned power. Reportedly,
a pervious riprap core was constructed within the dam in the breached
area.

Based on observations made during the field 1nspection,.ma1ntenance
of the earthfill portions of the dam has been adequate.

20

POy

il



i

_—~

4.3

4.4

4.5

However, the spillway facilities have been poorly maintained as
evidenced by spalled concrete areas, major areas of exposed aggre-
gate and exposed- reinforcing steel.

Maintenance of Operating Facilities

There is no regular maintenance or inspection of the operating
facilities at Mill Dam. Generally the slide gates are in poor
condition as evidenced by inoperability and difficult operation at
all but the Mill Race Spillway gate. There is no maintenance
documentation available for these gates.

Description of Warning System

There is no formal warning system for Mill Dam. During intense
storms the impoundment level is reportedly observed frequently by
Tocal municipal officials and employees. Based on these observa-
tions the slide gates at Mill Dam Spillway and Mill Race Spillway
are adjusted to augment discharge and residents in the downstream
flood plain are evacuated, because the combined effects of storm
runoff and tidal stage occasionally cause excessive flooding.

Evaluation of_Operational Adequacy

There has been no maintenance documentation for the facilities at
Mill Dam. Maintenance of the earthfill areas has been adequate,
however, operating facilities have been poorly maintained and
allowed to lapse into a state of disrepair. The slide gates on the
spillway facilities are operationally inadequate.

The informal warning system that has been developed is seriously
hindered by inadequacy of the operating facilities at the dam.

21




SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

Design Data

Size and hazard classification were used in conjunction
with "Recommended Guidelines for Safety Inspection of
Dams" published by the U.S. Army Corps of Engineers to
establish the SDF (Spillway Design Flood) for Mill Dam.
The appropriate design range for this dam is 1/2 PMF to
PMF (Probable Maximum Flood). Since the characteristics
of Mill Dam as described in Section 1, fall into the
lower end of the prescribed classification range, 1/2 PMF
is used as the SDF.

The inflow hydrograph for the Mill Dam impoundment was
calculated using Clark's Method with a synthetic time-area
curve. General hydrologic characteristics such as:
Drainage Area(DA), Surface Storage Index (S. ), Main
Channel Slope (S) and Man-made Impervious Cover Index (I)

were computed using USGS quadrangles and aerial photographs.

These data were used in conjunction with the following
equations to determine the Clark's Method Parameters (R
and T. ): :

R/T. + R=0.76

> 8, .tb. -0.28
Te+R=(0A8)°* (sy ) (1+0.31)°

22
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The total drainage area contributing to Mill Dam is 144
square miles. Most of the watershed is undeveloped
woodland, swamp and cranberry bogs. There are four
moderately sized population centers in the watershed:
Fort Dix Military Reservation, Pemberton, Vincetown and
Browns Mills. There is also considerable residential
development along the shoreline of the impoundment,
upstream from the dam.

Reservoir storage capacities were estimated using surface
areas measured from USGS quadrangles. Discharge hydraulics
for the spillway facilities were computed by considering
the slide gates and concrete weir sections as sharp-crested
weirs (See Appendix 4).

The tidal influence of the downstream channel results in
variable tailwater conditions. Since the largest hydraulic
differential between the upstream and downstream sides of
the dam occurs at low tide, the most serious downstream
hazard will exist at low tide. Accordingly, the stage
discharge with tailwater influence for Mill Dam was
evaluated for a low tide condition, which is conservative.

The SDF inflow hydrograph was routed through the spillway
facilities at Mill Dam using the HEC-1-DB Computer Program
which indicated that the dam would be overtopped. The
HEC-1-DB analysis performed accurately models the stage
discharge characteristics for the dam up to the point of
overtopping. Once the dam is overtopped the tailwater
elevation will increase rapidly, inundating the dam.
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At the start of overtopping there would be about one foot of
hydraulic differential between the upstream and downstream sides
of the dam.

Based on the calculations in Appendix 4, the SDF peak inflow would
be about 14,055 c.f.s. and would occur about 15 hours after the dam
is inundated. Discharge and downstream flood stage during the
period when the dam is submerged can not be accurately determined
without a complete analyses of the downstream flood plain and
consideration of the changing tidal stage.

It also was calculated that the existing spillways are adequate
for a maximum flow equivalent to 10 percent of the PMF without
overtopping the dam. Since the SDF for the dam is 1/2 of the
PMF, the spillways are adequate to accommodate 20 percent of
the SDF.

Experience Data

Reportedly, Mill Dam was breached in 1972. The area immedi-
ately west of the abandoned power house was washed cut.
Reportedly, Mill Dam has not been overtopped or breached since
1972.

Municipal officials and employees in Mount Holly Township
reportedly observe the impoundment water level during periods
of intense rainfall and adjust the gates in the spillways to
accommodate the storm flows.

24
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Visual Observation

At the time of the field inspection there was no evidence of
past overtopping.

Overtopping Potential

As indicated above, a storm of magnitude equal to the SDF
would cause overtopping of the dam. Once overtopped, the dam
would become submerged within a short period of time.

Based on field observations, overtopping at Mill Dam would
occur in the area of .he dam, as well as for a considerable
distance along Mill Race channel banks and to the east of the
Mill Dam Spililway. The effective overtopped length would be
approximately 1000 feet including channel banks. It appears
that the dam, and surrounding berms and bulkhead areas would
provide resistance to breaching. When this is considered in
combination with the small hydraulic differential that.would
exist at the point when overtopping begins, it further appears
that the probability of the dam breaching is Tow.

Further computations indicated that the spillways at Mill Dam
are capable of passing approximately 10 percent of the PMF.
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

Visual Observations

The embankment appeared, at the time of the field inspection,
to be structurally stable with no evidence of cracks,
displacement or differential settlement.

Design and Construction Data

Analyses of structural stability and construction information
for the dam and appurtenances are not available.

Operating Records
No operating records are available for the dam or appurtenances.
Post Construction Changes

There are no records available for post construction

changes made to the dam or appurtenances. Reportedly,

the earthfill area west of the abandoned power house was
breached in 1972 and in repairing it the original cross
section was altered to include a pervious riprap core.

At the same time the masonry retaining walls and bulkheading
on the downstream side of “*he dam were reconstructed.

Seismic Stability

Mi1l Dam is located in Seismic Zone 1 as defined in "Recommended
Guidelines for Safety Inspection of Dams" which is a zone

.
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of very low seismic activity. Experience indicates that
dams in Seismic Zone 1 will have adequate stability under
seismic loading conditions, if stable under static loading
conditions. Mill Dam and appurtenances outwardly appear
to be stable under static loading conditions, based on

the field inspection performed.
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SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a. Safety

Based on the hydraulic and hydrologic analyses described in
Section 5 and Appendix 4 the spillways at Mill Dam are hydrau-
lically inadequate and are capable of passing flows equal to
about 10 percent of the PMF without overtopping the dam. A
storm of magnitude equivalent to the SDF (1/2PMF) would over-
top and inundate the dam. The probability of the dam breaching
is Tow. f

Outwardly, the facilities at Mill Dam appear to be structur-
ally stable based on field inspection observations.

b. Adequacy of Information

Information sources for this study include: 1) field investi-

gations, 2) Plan titled "Repairs to Mill Dam Walls" dated May

1973 prepared by Richard A. Alaimo Associates, 3) USGS quad-

rangles, 4) aerial photographs for Burlington County and 5)
S | | consultation with local municipal officials.

. : Information available and data collected for Mill Dam are
sufficient to allow a Phase I asgessment as outlined in
"Recommended Guidelines for Safety Inspection of Dams."
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Some data not available are as follows:

1. Records of maintenance for the dam and
appurtenances.

2. Typical earth embankment sections.

3. Structural and hydraulic design computations
and reports.

4, Soils report for the site.

c. Necessity for Additional Data/Evaluation
Although engineering data pertaining to Mill Dam is not
available, additional data is not considered imperative for

this Phase I evaluation.

. 7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses performed for this
report, the spillways are assessed as inadequate. 1It.is
therefore recommended, that a qualified professional engineer
be engaged in the near future to more accurately analyze the
runoff characteristics of the watershed, the hydraulic capacity
of the spillways and the capacity of the downstream channel
area. Based on the findings of these analyses, modifications
to the dam and spillway should be designed.
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It is further recommended that the following measures be
-undertaken by the owner in the near future.

1)

2)

3)

4)

5)

A1l trees and brush on the earthfill portions of the
dam should be removed with minimal disturbance of
the dam surface.

The concrete spillway facilities at the Mill Dam
Spillway, the abandoned power house and the Mill
Race Spillway should be thoroughly inspected.
Concrete surfaces should be sanblasted and coated
with an epoxy sealant after all cracks are pressure
grouted.

The steel sheet piling installed on the downstream
side of the dam should be cleaned of rust and
remaining bituminous paint where possible and coated
with & suitable durable sealant down to the mud
line.

The eroded area at the downstream end of the steel
sheet pile wall on the east side of the downstream
channel should be filled and stabilized.

Debris accumulated in the spillway area and beneath

the gates should be removed. Inoperable gates
should be repaired.
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The implementation of the above measures will require
proper detailed design and that applicable NJDEP approvals
be obtained.

Maintenance

The owner of the dam should initiate a formal program of
annual inspection and maintenance with special attention
given to the operational adequacy of the timber slide
gates in the near future. The inspections should be
performed by a qualified professional engineer and the
observations and measurements should be recorded on
standardized check-1ist forms. Inspection check-lists

and complete records of maintenance should be included in
a permanent file, available for public inspection.

Repairs should be performed as required and the following
maintenance should be performed annually: remove brush
and trees from the dam and clear debris from the spillway
openings. The impoundment should be drawn down completely
at least once every five years for the purpose of removing
sediment at the spillway and to permit complete inspection
and repair of the dam and appurtenances.

Additonal Studies

A qualified professional engineer should be engaged soon to

perform a more sophisticated hydrologic and hydraulic analysis

of the watershed, spillways and the downstream channel, and
to design modifications to the dam and spillways so that
a storm equivalent to the SDF can be accommodated.
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A comprehensive topographic survey of the dam and appurte-
nances should be performed in the near future by a licensed
land surveyor or qualified professional engineer soon to
establish the present conditions at the dam. This survey
should be included in the owner's perhanent file for the dam.

Quarterly inspections should be initiated soon to observe and
monitor posssible seepage and subsidence along the dam,
especially in the area of the dam west of the power house
where the pervious riprap core was constructed.
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AR Si1t and sand with some clay and significant
organic matter near the surface.

4 MV-47 Silty and clayey sand interbedded with
: : sandy clay. (Mount Laurel and Wenonah Sand).

M-24 Sand, sﬂfy sand and sandy silt with some
gravel (Mount Laurel and Wenonah Sands).

Note Information taken from Rutgers University
Soil Survey of New Jersey, Report No. 20,
Burlington County and Geologic Map of New
Jersey prepared by Lewis and Kummel.
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APPENDIX 2

Photographs




PHOTO 1
CONCRETE SPILLWAY

PHOTO 2

UPSTREAM VIEW OF SPILLWAY.
TWO GATES RAISED.

18 Dec. 1978




PHOTO 3
FLOW THROUGH TWO GATES OF SPILLWAY

PHOTO 4

SPALLED CONCRETE ON SPILLWAY.
GATE OPERATING MECHANISMS.

18 Dec.

1978

st bt it v v et




PHOTO 5

DOWNSTREAM VIEW OF ABANDONED POWER HOUSE.
DOWNSTREAM FACE OF EMBANKMENT.

PHOTO 6

UPSTREAM VIEW OF ABANDONED POWER HOUSE .
GROUTED RIPRAP ON UPSTREAM FACE OF EMBANKMENT.

18 Dec.

1978

ey




PHOTO 7

DOWNSTREAM FACE OF DAM - STEEL SHEET
PILES AND TIMBER PILES AND WHALERS

PHOTO 8
EROSION OF EAST BANK OF DOWNSTREAM CHANNEL

18 Dec. 1978




PHOTO 9
WEIR AND GATE STRUCTURE ON MILL RACE

PHOTO 10
DOWNSTREAM CHANNEL

18 Dec. 1978

P
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APPENDIX 3

Engineering Data




_ CHECK LIST 1
( HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

144 Square Miles, Rolling, Several Tributary
Creeks. Dense Timber growth, numerous impound-
DRAINAGE AREA CHARACTERISTICS:ments and swampy areas.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 4.0 (NGVD) (182 acre-feet) ‘

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A.

ELEVATION MAXIMUM DESIGN POOL: 12.9

ELEVATION TOP DAM: “10.6 ]
MILL DAM SPILLWAY: Uncontrolled sharp-crested weir. 1
a. Elevation 3.8 1

b. Type Crest of timber slide gates.
c. Width3 inches 4
d. Length 50.8 feet (total)

e. Location of Spillover Downstream Apron

f. Number and Type of Gates Seven manual timber slide gates

ABANDON POWER HOUSE SPILLWAY: Uncontrolled sharp-crested weir.
a. Elevation 6.4 ;
b. Type Crest of timber slide gates

c. Width 3 inches
d. Length 21.6 feet (total)

e. Location of Spillover Downstream Apron
f.  Number and Type of Gates Three manual timber slide gates (inoperable)

MILL RACE SPILLWAY: Uncontrolled sharp-crested weir
a. Elevation_5,6 (slide gate) 5.9 (Concrete Weirs) | |
b. Type_Crest of timber slide gate & concrete weirs : | )
€. Width_ppproximately 3 inches
Length_20 feet (total)
Location of Spillover__Downstream Apron

f. Number and Type of Gates_Qpe manual timber slide gate.




NURs———— RSSO

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

OUTLET WORKS: Timber Slide Gate at Mill Race

a. Type Manual Timber Slide Gate

b. Location__ Center of Mill Race Spillway

cx Entrance‘lﬁverf - 0.1

d. Exit Invert - 0.1

e. Emergency draindown facilities Timber Slide Gate

HYDROMETEOROLOGICAL GAGES: Not Available

a. Iype'N.A.

b. Location N.A.

c. Records N.A.

MAXIMUM NON-DAMAGING DISCHARGE:
(Lake stage equal to top of dam) 2666 cfs

A

pey
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APPENDIX 4

Hydrologic Computations
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STORCH ENGINEERS Sheet__/ _ of _!7

Project Ll Dam Made By_2/M P Date _3-14-77
( ' XS Chkd By Date
A/Ic.” Dﬂm

Size clas<ification

Sfrenm bed e/auqv“/'an /Mn-redlé+e/‘,

downstream of dani —4—,0‘
Top of dam elevation 10,6
Herght of A am t0.6 - (-4.0) = 4. 6 #7.
Afprox. Sforqe. velvme. 727 Af-—jf-

ar fop of gam

Q/';'e, Class ff—léq.-ho‘h Smalyl

/’*ZI?A vl Po‘fen‘f’ Al class ;j—/‘Cnrlo.r)'

(. Dam s Sitovated > anm vrban Adreqg

2. Failvre oj‘ The dam can cacvce Serr\ous
dztnm.qe ‘o Hemes , indvstries , roads and
COMmwm & re 1) Cstzblichments .

Classiticaticn hiGh hazard
SDF Jo PMF 1o PME , vse Yo PrFE

pawuffrea w1 T }/4 / < quc_
Since. The grearest hydracjic. difperential
betwees 7ThHe Upstrearn ane downstream warer

( (eve s will exist aT Jow Tide , The Analysis

wrill be pertormed 7For low Tiae .




STORCH ENGINEERS

Sheet__ & of _12

Project Mill Bam Made By__KL_Date_4-/2-79
3 1122 Chkd By Date
{
EL. gurface A’réa
(47) (4 )
- 2 o
3.8 %7
200 265
Aoera.?g de,/ofl, o+ lake o7 hnormal Pao/
O 3.
Auernge deply of lake at +op ofdam
= 6.6 4t '
Surface areq a7  EL 0.6 . (Est) |
- AR 2 |
26% 2o |
A = 1¢0.5 Ac %
Q‘f’om_,e z 66 r 140.7
2 ey Aeagd. ‘
(




STORCH ENGINEERS Sheet__ 3 _of _(7

Project_S.E. # 1/32 Made By_T2I1? Date 3]17 /79

( Mt Dam Chkd By Ré Date _3/23/1 Vi
HYbROLOGY

Unit P\ﬂd)»oﬁ/wz,:}x o Mildl Povnd wildl Le developsdl
\M»uﬁq Clark's prrrawelves calenlatled fromn  the io)lowz'rﬁ

m?'uM bc‘,wa?lw.'ws -
o022 033 -028
T.+R = 2o (Dh/s> (st) (,,0+D.31_)

—’E‘ - 076
T.+K
where I = % lwpervious
on - D/tm'm‘yt. Preza - [‘57.M£.)

% s Q»—vuu]c Mvw[ /alo L'EZJu,‘EW the Poir&L)
10 amd 85 pricead Fi) e dhslorace U-}»Lum
Plow\ the OM}%W Paiv-u.l [d.awn) Vo ¢he
un levshe A fz«mw Plu'zy [ﬁ/w) :
5; = % S'Iw-n.a-c, Wwa (Lakss ondd &mmfs).
I. DrAiNAGE RAREA '

'D'wu»m‘c_ avta as “uwwd‘;_ -
&'wwz G?oloadtai Sunuzy waa s = \‘—\‘-l_su’. g

2. Pvernge CrHANNEL SLope

Lr/v'lg th | Mouwmt Hollxj Wd, = 34 »Mibs 5

( Fwalelon guad. = 9-3  Mils |

. Brownws My garad e 69 Mile S |
Uh*ﬁﬂﬁ grad i b (A nalbess

—

i a




STORCH ENGINEERS ‘Sheet 4 of 17
Project_> £ # 132 Made By_201)> Date _3
» ChkdBy__ K& Date 2/23/73

( ML Pom

Totad El}ny”" 3 27-2 Miles

Elxv'nit-m;'a atl a ;fL{éicmwc.c
0& 272 mw 3"1«0m Darwn J

Elevalon al a d"sz""w"} - - 120 Ft
of 23°12 Miles from Dewn

20 ¥t

"

120-20 . o
Bpw;je Chaar ned ﬂo/az T — - .—'—2——-
. 23:12-2772 204

= 490 Ftlml

3 S710rRAGE AgRen -

Mount HoU.y = O-°1l2 ¢ 57/ M

. Pewarlentown : = o1l e Sq. Mo
Browns Mcolls = 3-93 3 57. Mc.
Whtmq & 7-161 5@ M
Chaty iaeth = ©0:151 5g,. M
Cetoville F po-h4€9 59, M

Total 11-97 S 0

”'37 < &,
G o mE N RE . B8R

4 PoruLATION :-

Mouan Holly l.ooo
Ea/b'tmn)z/ta\ﬁ 2,284
Sprivaqdue ld 2.2 44
Per:‘wh{it»\ Boro L, 3 4hh
( Few lenton  Tap 19. 754
Newr Horoven Tu‘r 27, 410

Conlinanrd . .




| STORCH ENGINEERS | Sheet_5 _ of _17
| Project_S E. # 1132 : Made By 211 7 Date 3 [12]72
| (" Dam ChkdBy_ FL_ Date_%/23/79
: Conlivined . .
; : Weodlowmd  Twp 2,032
Total 56,06%

Incease 70 L 79 Say 5. 600

Tolad 6l.66%

AR

. e o lae e | »"
?oF.uXa'th W&'tlj~ ' ‘,L”_, = HZB'WM//):’,.W .

- 0792-0-039 bog; D
Imaperious Cover hndex I = 017[ D]
0722 -0°103
= on7 [428]
0-682
oon7f 428]

"

"

257 2L

s Unct Htjpbwflufz’ﬁ Fana yvetens &

| 5\ BAR g O -028
| tTR = z:-o(—;> (5&) ("‘”""I)

i By (%)o.zz(%'m)o-n |~q+ 0.3“‘“)-0-28
= 210 ( 23-335722[3-309.33( 3.2 83)-0.28
= 21-0 (2-104)(2-011) (0-7/;7)
j s 637
g ‘F?:ﬂ s 074
| ¢ ' R T 07b% 637 = 484 hm.
Te = 23 T=4%N T 193 i

e e A el et A A RO 8 e




STORCH ENGINEERS Shast B ot 17

Project Ml De w Made By Re Date _%-7-27
( /)32 Chkd By Date

Tail wate He./'qh-/' Cﬂ/CU/4+/;n

The /Iz/%hf of Tailwater s, d/:cl-mrqz loct]
be calcvlated b‘/ u.s/;q7 .”7.1./7'?/;7 ¥y z{m-hb,,
applied to a river séction 6907 detnstycan
of )i dam avad The Power hocuse . A+ Thi's
focation ., The cf'evék channel ang lood /:/a/'n
are most restricted , and +low wi'll b.e
controlied in (his Qreq , dpprov. Crach invert=-34"

EL 0 ELl o

— bo" , S0’ ,%’ . Za’——% 30'+_ Zo'__,;c__
: En}e;— SQCf/é;') ar centre/ arezz

Lse W= o.04

é\opc ok viver bed. 0.000 b6 (Esf‘.'marzd), Sv'io.oa;

_C.( = '_‘ii A Q-%_ (s.)y"’ - Low tae wL. -2 "4
Qefey | Acry | Paty | R=# [ElSte.
1&g é(s 244 2.8 -0.4
247 220 728 432 | 264
\376 Soq 94.3 .24 S.6
[ 2720 gcq 121 6.7 2.8
( . 4615 290 163 .9 a.¢

|
i

|
|
|
‘
?
!

*(/\Q:,u-mz witinl cvee k  water level uq'cq:ble. at louT‘dp.)i

—y

ey
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STORCH ENGINEERS Khant - of ‘ 19
Project Ml Daa Made By RL _Date _4-10-29
[132 Chkd By Date

Qfage vS Flow Crevrvés

(dr channel section Goo”’
dO(/uﬂS‘f/_"ea i >0f' dani ¢

14 '] ; )
Mill Dar: ) i
Stage discharge curve
\2 ar mill daw Spilf way
and power hovce
SPIY/ wa y
Topsl ey ‘ =
2 (6 el s ///
0/

o 8‘ Talwater EL vs.

w\ ; 5

< Downctream chaunnel

C +‘0w

e 5 3

i i

L\E Uie Wik =15

% - D/$ w.L = 6,45 = Tw |

S {

3 |

t': 4 :a-——o Mill Dam Spillwa g Crest 3

\g E1Le.8) : ‘ b

2 3
g s
o A L i A A [}
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Q
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Q
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Project M.
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Sheet 8 of {7
Made By__XC  Date b-r0-79

Chkd By Date

\g‘ EI.//lu('( (!

Pwer House

P amtivg
‘,/‘ ;
e

\or

U

gef//tua o * / ; Mirll Dam Spillway
7
: Mitl Dam . )
Power Shillway /‘“Mk““'“l EL 12.5
Hovse lr { 5/ ;
- EL\o. /lP /"'\
— QE oy ALz | ﬂ | l ﬂ
' \——ELé.4~ :
EL Mlw= -2,2' t, e
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